Isolation and characterization of nifDK::kanamycin and nitrogen fixation proficient Azotobacter vinelandii strain, and its implication on the status of multiple chromosomes in Azotobacter.
Several lines of experimental analyses on the ploidy status of Azotobacter vinelandii genome lead to the conclusion that it contains more than 40 copies of its chromosome and therefore it is a polyploid organism. The genetic evidence argues against the existence of polyploidy in these cells since the segregation pattern of genetic markers under lack of selection pressure mimic that of haploids. However, when A. vinelandii was made Nif- by inserting a kanamycin resistance marker gene in the nifDK sequence and the cells were selected for kanamycin resistance and Nif+ phenotype, we were able to score colonies that are both kanamycin resistant and Nif+. Therefore, when the cells were subjected to forced double selection of the same locus, they behaved as if they carried at least two chromosomes, one carrying the kanamycin resistance marker in the nifDK genes and the other carrying the intact nifDK genes. These analyses suggested that at least a diploidy status can be induced in these cells under selection pressure.